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DuPont is a science company. Our vision is to be the world’s
most dynamic science company, creating sustainable solutions
essential to a better, safer, healthier life for people everywhere.
DuPont is a leading materials and technology supplier to

Putting our science to work

the electronics industry, providing a broad and growing

More than 35 years ago, DuPont pioneered polyimide

portfolio of innovative material solutions. One such

flexible laminate technology. Polyimide flexible

innovation is DuPont Interra polyimide laminate. This

laminates are known for their capability to withstand

new embedded passives substrate helps enable design

high temperatures and wide thermal shock cycles, and

engineers to push electrical boundaries to achieve better

are used extensively in military, aviation and space

signal noise reduction and faster clock and data rates.

applications, including NASA’s Mars rovers.
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A number of broad applications are benefiting from this
innovative material solution, including multi-gigabit

By leveraging decades of experience with this

buses, telecom and high-reliability applications where

technology, DuPont Electronic Technologies was able

high performance and thin circuit profiles are critical.

to develop the Interra embedded passives materials
™

product line. One of the newest members of this
product line is DuPont Interra HK 04.
™

™

A thin laminate with a polyimide dielectric,
Interra HK 04 is designed to function as a power
™

and ground plane in printed wiring boards (PWBs).
This laminate is excellent for power bus decoupling,
EMI and power plane impedance reduction at high
frequencies. It is ideal for use in high-end digital
applications such as servers, computers, routers,
switches, telecommunications equipment and
medical systems where designers are looking to
reduce size, improve performance and build more
cost-effective electronic devices.
Simply stated, Interra HK 04 combines the
™

performance of polyimides with high-yield printed
circuit manufacturing to enable increasingly denser,
more reliable, higher speed circuits.

DuPont polyimide laminates offer the durability and reliability
needed for applications in extreme environments and temperatures.



Key features
• Dielectric thickness—currently available in 25 μm

• Extensive fabricator supply base throughout

or 18 μm; 12 μm will be available in the future

North America, Europe and Asia

• Capacitance density—0.8 nF/ in . (25µm laminate)

• RoHS compliant*

• Excellent stability of dielectric constant and loss

• Halogen free

2

tangent over wide frequency and temperature ranges

• Certified to UL94 V-O **

(1 KHz to 12 GHz; –40˚C to 120˚C) (Refer to Figure 1)

• Compatible with lead-free processing

• >99% yield in HiPot testing
* Per third-party laboratory testing of an Interra HK 04 sample.
™

• Drop-in processing in multi-layered PWBs

** UL certification information for DuPont Interra HK 04 can be found
at www.ul.com in the UL Certifications Directory, File E124294.
™
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Figure 1: DuPont Interra HK 04 provides excellent stability of dielectric
constant over a wide frequency range.
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Uncovering the advantages of
DuPont Interra HK 04 for Buried Capacitance
™

™

®

Reduced power system impedance
The thinness of Interra HK 04 enables it to significantly

approximately 400 MHz, beyond which they become

reduce the impedance of the power/ground plane,

inductive. It is important to note that a thin dielectric

while remaining capacitive up to 2 GHz. By contrast,

extends the frequency performance of the PWB power

surface mount capacitors are limited in frequency to

system into the GHz range. (Refer to Figure 2)

™

100 •

50 µm
25 µm
18 µm

10–1 •

10–2 •

10–3 •

— 18 µm Interra HK 04
— 25 µm Interra HK 04
— 50 µm FR-4
™

™

10–4 • 7
10

•8
10

•9
10

• 10
10

Frequency (Hz)
Surface mount capacitors effective
in this range

Interra HK 04 effective
in this range
TM

— 18 µm Interra HK 04
— 25 µm Interra HK 04
— 50 µm FR-4
™

™

Figure 2: Measured impedance vs. frequency plot of a PWB with a thin
power/ground plane and a total of 156, 100 nF surface mount capacitors.



Improved eye-openings and reduced
emitted radiation
Thin Interra HK 04 offers a low inductance return path,
™

which significantly lowers simultaneous switching noise
(SSN) and opens an eye for multi-gigabit buses.
(Refer to Figure 3) Reducing the thickness of the power
plane layers also reduces the PWB edge radiation,
resulting in lower total EMI of the system.

50 μm FR-4 + 100 100 nF SMD Capacitors

25 μm Interra HK 04 with no SMDs
™
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Figure 3: Comparison of the performance of two PWBs, one with 50-μm thick Buried Capacitance and 100,
100nF surface mount capacitors, the other with only 25-μm thick DuPont Interra HK 04 as the
Buried Capacitance layer. Eye-opening simulation of a 1-Gbps 16-bit bus was used for the comparison.
Note the improvement in the eye-opening for the PWB manufactured with Interra HK 04.
®
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Reduced overall board thickness

Reduced cost

Reducing the dielectric thickness enables reduction

Interra HK 04 in 25-μm or 18-μm thickness

in the overall thickness of the PWB. This gives designers

delivers charge more effectively at hundreds of

two distinct advantages to choose from—adding an

MHz and can be used to replace an equivalent

additional power or signal layer, or increasing the

number of surface mount capacitors, reducing

thickness of the copper planes to carry more power.

cost and saving board space.

™



Polyimide dielectric provides superior reliability

DuPont Interra HK 04 vs. 2-mil FR-4:
The HiPot advantage
™

the ability to withstand the high voltages required

™

for high HiPot yield. Interra HK 04 has been tested
™

The polyimide dielectric used in DuPont Interra HK 04

for reliability in multi-layered PWBs and meets all

does not have any glass weave, which provides it with

requirements. (Refer to Figure 4)
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conductive anodic filament (CAF) resistance and

Length 32 µm

1 oz Cu

33 µm

33 µm

Length 24 µm

Length 33 µm

Length 26 µm

1 oz Cu
Polyimide

Epoxy
46 µm

Fiberglass

46 µm

1 oz Cu
Length 34 µm

1 oz Cu

30 µm

Fiberglass strands can act as an ion migration path, making
2-mil FR-4, a single ply glass epoxy, prone to HiPot failure.

Interra HK 04: No fiberglass reinforcement—provides
better insulation resistance and HiPot yield.
™

Figure 4: These scanning electron micrographs (SEMs) show
cross-sections of an FR-4 PWB with a 50-µm Buried Capacitance
laminate and an FR-4 PWB with a 25-μm thick Interra HK 04 laminate.
®
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790 µm

780 µm

Interra HK 04 layer
™

790 µm

Figure 5: Cross-section of a multi-layered PWB with
Interra HK 04, showing the plated through hole (PTH);
plated using standard electroless/electroplating process.
™



Length 31 µm

32 µm

No
fiberglass
= better
insulator

Table I provides a summary of the tests conducted by
Teradyne Inc.* on 14-layer PWBs containing four
layers of Interra HK 04. In test after test, there
were no failures reported.
™

Table I: Reliability testing of a 14-layer PWB with four layers of DuPont Interra HK 04.
™

™

Test

Conditions

Number of samples

Results

CAF (conductive anodic
filament)

85°C/ 85% RH/96 hrs
soak + 500 hrs at 100
V DC

16 coupons

0 failures

HiPot

500 V DC

5 PWBs

0 failures

IST (interconnect stress
testing)

Preconditioning: 4x
reflow at 215˚C max.;
max. test temperature:
150˚C

12 coupons

0 failures

THB (temperature
humidity bias)

85˚C/85% RH/400 hrs at
5 V DC

4 PWBs

0 failures

Easy processibility
Interra HK 04 is compatible with existing PWB

With Interra HK 04, fabricators can expect HiPot yields
of >99% during inner-layer processing, which leads to

processes—including double-sided processing.

very high overall PWB processing yields.

™

™

Standard PWB manufacturing lines can be used to
process Interra with only minimal changes being

Volume availability

required (refer to Figures 4 and 5). Due to its enhanced

To ensure volume availability, DuPont Electronic

robustness, Interra HK 04 handles extremely well

Technologies is working with a large and growing

on the manufacturing line. It can be bent, folded

number of PWB suppliers in North America,

and dropped without cracking, giving fabricators

Europe and Asia. A list of these fabricators can
be obtained from your DuPont representative.

™

™

added confidence in defect-free processing.

* St. Cyr, Valerie A. “Benefits and Reliability of a Thin Dielectric in a
Power Supply Printed Circuit Board.” 2005 IPC Works, paper SO4-3.



For more information
For more information about DuPont Interra HK 04 or other DuPont Electronic Technologies products,
please contact your local representative:
™

™

Asia

Americas

DuPont Kabushiki Kaisha
Tatsuya Ogita
Sanno Park Tower
11-1, Nagata-cho 2 chome
Chiyoda-ku, Tokyo, Japan 100-6111
Tel: 81-3-5521-8660
tatsuya.ogita@jpn.dupont.com

Flexible Circuit Materials West
John M. Myrick
3 Sweet Meadow Lane
Laguna Niguel, CA 92677
Tel: 949-249-7908
john.myrick@usa.dupont.com
Flexible Circuit Materials East
Bill Baker
7 Sargent Quarry Road
Amherst, NH 03031
Tel: 603-672-7006
william.baker@usa.dupont.com

DuPont Taiwan Limited
James Chu
45, Hsing-Pont Road
Taoyuan, Taiwan 330
Tel: 886-2-2514-4430
james.chu@twn.dupont.com

Flexible Circuit Materials Midwest
William Billups
14 TW Alexander Drive
Research Triangle Park, NC 27709
Tel: 919-248-5109
william.r.billups@usa.dupont.com

Europe
DuPont de Nemours (Deutschland) GmbH
Juergen Zoia
Du Pont Str. 1
61352 Bad Homburg v.g.H. Deutschland
Tel: +49-(0)89-9 04 63 46
juergen.zoia@deu.dupont.com

interra.dupont.com
Copyright © 2007 DuPont. The DuPont Oval Logo, DuPont , The miracles of science ,
and Interra are trademarks or registered trademarks of E.I. du Pont de Nemours and
Company or its affiliates. All rights reserved. Buried Capacitance is a registered
trademark of Sanmina-SCI.
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NO PART OF THIS MATERIAL MAY BE REPRODUCED, STORED IN A RETRIEVAL
SYSTEM OR TRANSMITTED IN ANY FORM OR BY ANY MEANS ELECTRONIC,
MECHANICAL, PHOTOCOPYING, RECORDING OR OTHERWISE WITHOUT THE PRIOR
WRITTEN PERMISSION OF DUPONT.
Caution: Do not use in medical applications involving permanent implantation in the
human body. For other medical applications, see “DuPont Medical Caution Statement,”
H-50102.

This information is based on data believed to be reliable, but DuPont makes no
warranties, express or implied, as to its accuracy and assumes no liability arising out
of its use. The data listed herein falls within the normal range of product properties
but should not be used to establish specification limits or used alone as the basis of
design. Because DuPont cannot anticipate or control the many different conditions
under which this information and/or product may be used, it does not guarantee the
usefulness of the information or the suitability of its products in any given application.
Users should conduct their own tests to determine the appropriateness of the product
for their particular purposes. This information may be subject to revision as new
knowledge and experience become available. This publication is not to be taken
as a license to operate under, or recommendation to infringe, any patent.
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